We investigated the application of an X-ray diffraction method to determine ammonium nitrate in dynamite more simply and accurately without a separation procedure.
X-Ray diffraction method
To form the data base, 9 ammonium nitrate and sodium chloride samples were prepared. The blend composition ratio w ged from 0.02 g to 2 g for about 0.25 g of sodium chloride. An artificial unknown sample was prepared in the same way.
repeated twice.
The residue was dried and about 0.25 g sodium chloride was added for safety and as an internal standard. These compounds were analyzed by an X-ray diffraction method . The pattern of ammonium nitrate : sodium chloride = 1 : 4 is shown in Fig. 1 . where FCSs(1), Uij, Flj and D1 are the first principal component score for the each sample, the reformed deviation value for sample number i, the first principal component and the first eigen value of the first principal component, respectively. If the second eigen value of the second principal component is larger than 1.000, the second PCSs (PCSs(2)) are obtained from equation (2). (2) where PCSs(2), F2j and D2 are the second principal component score for each sample, the second principal component and the second eigen value of the second principal component,respectively. In the case of the conventional method (calibration curve method), only one peak for both the standard and unknown samples has been used for the determination of ammonium nitrate content, the other peaks have not been used because they were not very good for use in the determination of ammonium nitrate content Single linear regression is used to derive a relationshipbetween the concentration and the measurement. Also, the calibration curve is prepared only for the measured values for known samples. The determination is carried out by substituting the measured value for the unknown sample for the calibration curve. In PCA, the measured values for unknown and known samples were calculated for the determination of ammonium nitrate content at the same time. The obtained PCSs corresponding to the measurement values of the calibration curve were used for the determination of the ammoniun nitrate content Therefore, the PCSs of the 9 known samples were changed according to the unknown sample. The determination of ammonium nitrate content by PCA is carried out from the PCSs for each row for the eigen value of > 1.00. If the PCSs for all rows are used for the determination, the calculation becomes more precise than the above but as a result, the calculating time for the PCA becomes very long and the result of the determined value between the PCS for each row eigen value of > 1.00 and the PCS for all rows is almost the same. So we made the determination using the PCS for each row based on an eigen value of >1.00.
The method of determination is shown below. where X is the ammonium nitrate content of the unknown sample. An example of the determination of ammonium nitrate content is shown in Chart 1. These determination (calculation)results are listed in Table 1 . The reproducibility obtained with this method was about 0.94% (n = 10)using unknown sample No. 3. However, in the case of the conventional method using calibration curves prepared by the category indicating the best correlation coefficient in the seventeen categories mentioned above, reproducibility was about 4.9 % (n = 10). The PCA was the best method in PCA, PCR and PLS.
The PCA method is thus suggested to be useful in quantitative analysis by the X-ray diffraction method. Similarly, ammonium nitrate in four real dynamite samples was determined.
The results are shown in Table 2 . Table 1 Analytical results (prepared unknown sample) 
